Menadione-induced oxidative stress accelerates onset of Emory mouse cataract in vivo.
We evaluated the effect of the free-radical generator, menadione, on the time of occurrence of cataract in the Emory mouse, a model for human cataract. Concomitant experiments were done to compare production and level of reactive metabolites of oxygen in the Emory mouse and its cataract resistant (CR) genetic control. Test and control mice were fed both a normal diet and a diet supplemented with menadione, and the lenses were evaluated for the time of occurrence of cataract and the level of membrane ATPases. Effects of menadione were determined on incubated lenses of Emory and CR mice, assaying reactive species of oxygen, levels of antioxidant enzymes, and formation of the lipid peroxidation product, malondialdehyde. Systemic administration of menadione markedly accelerated the onset of Emory mouse cataract, and decreased ATPase activities suggested oxidative damage to membrane proteins. Cumulative levels of O2.-, H2O2, .OH and malondialdehyde were significantly higher than controls in the lenses incubated in the presence of menadione, showing that it generates oxidative stress. However, [GSH] in lenses decreased equally in test and control mice. The observed increases in catalase and glutathione peroxidase activities in the test lenses indicated an early protective response to oxidative insult. Acceleration by menadione of the appearance of cataract in the Emory mouse demonstrates that oxidative stress is a risk factor in late-onset cataract. This quinone caused a greater increase in the production and levels of reactive metabolites of oxygen in Emory mice than in CR mice, indicative of a higher susceptibility of the former to oxidative insult.